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Ⱦɨɰ. ɞ-ɪ ɋɬɨʁɚɧɱɟ Ɇɢʁɚɥɤɨɜɫɤɢ, ɍȽȾ, ɎɉɌɇ, ɒɬɢɩ;  
Ⱦɪɚɝɚɧ Ⱦɢɦɢɬɪɨɜɫɤɢ, ȾɂɌɂ, ɋɤɨɩʁɟ; 
Ɇɢɬɤɨ Ʉɪɦɡɨɜ, ȿɭɪɨɦɚɤɫ Ɋɟɫɭɪɫɢɫ, ɋɬɪɭɦɢɰɚ. 
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Ɇɢɬɤɨ Ʉɪɦɡɨɜ, ȿɭɪɨɦɚɤɫ Ɋɟɫɭɪɫɢɫ, ɋɬɪɭɦɢɰɚ; 
Ɇɢɰɟ Ɍɪɤɚɥɟɫɤɢ, Ɇɟɪɦɟɪɟɧ ɤɨɦɛɢɧɚɬ, ɉɪɢɥɟɩ; 
Ɂɨɪɚɧ Ʉɨɫɬɨɫɤɢ, Ɇɪɚɦɨɪɛʁɚɧɤɨ, ɉɪɢɥɟɩ; 
ɒɟɪɢɮ Ⱥɥɢɭ, ɁɊȽɂɆ, Ʉɚɜɚɞɚɪɰɢ; 
Ɏɢɥɢɩ ɉɟɬɪɨɜɫɤɢ, Ɇɢɧɟɪɚɥ ɩɪɨɟɤɬ, Ɇ. Ʉɚɦɟɧɢɰɚ; 
Ⱦɪɚɝɚɧ Ⱦɢɦɢɬɪɨɜɫɤɢ, ȾɂɌɂ, ɋɤɨɩʁɟ; 
ɦ-ɪ Ⱦɪɚɝɢ ɉɟɥɬɟɱɤɢ, ȿɭɪɨɦɚɤɫ Ɋɟɫɭɪɫɢɫ, ɋɬɪɭɦɢɰɚ 
ɦ-ɪ ȴɭɩɱɟ ȿɮɧɭɲɟɜ, Ɇɢɧɢɫɬɟɪɫɬɜɨ ɡɚ ɟɤɨɧɨɦɢʁɚ, ɋɤɨɩʁɟ; 
ɦ-ɪ Ƚɨɪɚɧ ɋɚɪɚɮɢɦɨɜ, ɁɊȽɂɆ, Ʉɚɜɚɞɚɪɰɢ. 
ɦ-ɪ Ʉɢɪɱɨ Ɇɢɧɨɜ, Ɋɭɞɧɢɤ ɡɚ ɛɚɤɚɪ “Ȼɭɱɢɦ”, Ɋɚɞɨɜɢɲ; 
ɦ-ɪ Ɂɨɪɚɧ Ȼɨɝɞɚɧɨɜɫɤɢ, ȺȾ ȿɅȿɆ, ɊȿɄ Ȼɢɬɨɥɚ, ɉȿ Ɋɭɞɧɢɰɢ, Ȼɢɬɨɥɚ; 
ɦ-ɪ Ȼɨɪɱɟ Ƚɨɰɟɜɫɤɢ, Ɋɭɞɧɢɤ “ɋȺɋȺ”, Ɇ. Ʉɚɦɟɧɢɰɚ; 
ɦ-ɪ Ȼɥɚɝɨʁɚ Ƚɟɨɪɝɢɟɜɫɤɢ, ȺȾ ȿɅȿɆ, ɊȿɄ Ȼɢɬɨɥɚ, ɉȿ Ɋɭɞɧɢɰɢ, Ȼɢɬɨɥɚ; 
ɦ-ɪ ɋɚɲɨ ȳɨɜɱɟɜɫɤɢ, ɁɊȽɂɆ, Ʉɚɜɚɞɚɪɰɢ; 
ɦ-ɪ Ƚɨɪɚɧ ɋɬɨʁɤɨɫɤɢ, Ɋɭɞɧɢɤ “Ȼɟɥɚ ɉɨɥɚ”, ɉɪɢɥɟɩ; 
ɦ-ɪ Ʉɨɫɬɚɞɢɧ ȳɨɜɚɧɨɜ, ɁɊȽɂɆ, Ʉɚɜɚɞɚɪɰɢ; 
ɦ-ɪ Ɍɪɚʁɱɟ Ȼɨɲɟɜɫɤɢ, Ɋɭɞɩɪɨɟɤɬ, ɋɤɨɩʁɟ; 
ɇɟɧɚɞ Ʌɚɡɚɪɨɜɫɤɢ, ȾɍɇȺ ɋɤɨɩʁɟ; 
ɑɟɞɨ Ɋɢɫɬɨɜɫɤɢ, Ɋɭɞɧɢɤ “ɋȺɋȺ”, Ɇ. Ʉɚɦɟɧɢɰɚ; 
Ⱥɧɬɨɧɢɨ Ⱥɧɬɟɜɫɤɢ, “Ȼɭɥɦɚɤ” - Ɋɭɞɧɢɤ “Ɍɨɪɚɧɢɰɚ”, Ʉ. ɉɚɥɚɧɤɚ; 
Ⱦɚɪɤɨ ɇɚɱɤɨɜɫɤɢ, “Ȼɭɥɦɚɤ” - Ɋɭɞɧɢɤ “Ɂɥɟɬɨɜɨ”, ɉɪɨɛɢɲɬɢɩ; 
Ⱦɢɦɢɬɚɪ ɋɬɟɮɚɧɨɜɫɤɢ, “Ȼɭɥɦɚɤ” - Ɋɭɞɧɢɤ “Ɂɥɟɬɨɜɨ”, ɉɪɨɛɢɲɬɢɩ; 
Ⱦɪɚɝɚɧ ɇɚɫɟɜɫɤɢ, ȽɂɆ, ɋɤɨɩʁɟ; 
Ʌɚɡɟ Ⱥɬɚɧɚɫɨɜ, ȾɂɌɂ, ɋɤɨɩʁɟ; 
Ɇɢɥɟ ɋɬɟɮɚɧɨɜ, Ɋɭɞɧɢɤ “Ȼɚʃɚɧɢ”, ɋɤɨɩʁɟ; 
ɀɢɜɤɨ Ʉɚɥɟɜɫɤɢ, Ɋɭɞɧɢɤ “Ɉɫɥɨɦɟʁ”, Ʉɢɱɟɜɨ; 
Ɇɚɪɢʁɚ ɉɟɬɪɨɜɫɤɚ, ɋɬɨɩɚɧɫɤɚ Ʉɨɦɨɪɚ, ɋɤɨɩʁɟ; 
ȴɭɩɱɨ Ɍɪɚʁɤɨɜɫɤɢ, ɁɊȽɂɆ, Ʉɚɜɚɞɚɪɰɢ; 
ȿɦɢɥ ȳɨɪɞɚɧɨɜ, ȽȾ “Ƚɪɚɧɢɬ” ȺȾ, ɋɤɨɩʁɟ; 
ɉɟɩɢ Ɇɢɰɟɜ, “ȼɟ ɝɪɭɩɚ”, Ɋɚɞɨɜɢɲ; 
Ɉɪɯɚɧ Ɋɚɦɚɞɚɧɨɜɫɤɢ, “Ʉɧɚɭɮ”, Ⱦɟɛɚɪ; 
ɉɪɨɮ. ɞ-ɪ Ɂɨɪɚɧ Ⱦɟɫɩɨɞɨɜ, ɍȽȾ, ɎɉɌɇ, ɒɬɢɩ; 
ɉɪɨɮ. ɞ-ɪ Ɂɨɪɚɧ ɉɚɧɨɜ, ɍȽȾ, ɎɉɌɇ, ɒɬɢɩ; 
ɉɪɨɮ. ɞ-ɪ Ⱦɟʁɚɧ Ɇɢɪɚɤɨɜɫɤɢ, ɍȽȾ, ɎɉɌɇ, ɒɬɢɩ; 
ɉɪɨɮ. ɞ-ɪ Ȼɨɪɢɫ Ʉɪɫɬɟɜ, ɍȽȾ, ɎɉɌɇ, ɒɬɢɩ; 
ɉɪɨɮ. ɞ-ɪ Ɇɢɪʁɚɧɚ Ƚɨɥɨɦɟɨɜɚ, ɍȽȾ, ɎɉɌɇ, ɒɬɢɩ; 
ɉɪɨɮ. ɞ-ɪ Ɋɢɫɬɨ Ⱦɚɦɛɨɜ, ɍȽȾ, ɎɉɌɇ, ɒɬɢɩ; 
ɉɪɨɮ. ɞ-ɪ ɇɢɤɨɥɢɧɤɚ Ⱦɨɧɟɜɚ, ɍȽȾ, ɎɉɌɇ, ɒɬɢɩ; 
Ⱦɨɰ. ɞ-ɪ ɋɬɨʁɚɧɱɟ Ɇɢʁɚɥɤɨɜɫɤɢ, ɍȽȾ, ɎɉɌɇ, ɒɬɢɩ; 
Ⱦɨɰ. ɞ-ɪ Ɋɢɫɬɨ ɉɨɩɨɜɫɤɢ, ɍȽȾ, ɎɉɌɇ, ɒɬɢɩ; 
Ⱦɨɰ. ɞ-ɪ Ɇɚɪɢʁɚ ɏɚџɢ-ɇɢɤɨɥɨɜɚ, ɍȽȾ, ɎɉɌɇ, ɒɬɢɩ; 
Ⱦɨɰ. ɞ-ɪ Ⱥɮɪɨɞɢɬɚ Ɂɟɧɞɟɥɫɤɚ, ɍȽȾ, ɎɉɌɇ, ɒɬɢɩ; 
Ⱦɨɰ. ɞ-ɪ Ɋɚɞɦɢɥɚ Ʉɚɪɚɧɚɤɨɜɚ ɋɬɟɮɚɧɨɜɫɤɚ, ɍȽȾ, ɎɉɌɇ, ɒɬɢɩ; 


































X ɋɌɊɍɑɇɈ ɋɈȼȿɌɍȼȺȵȿ ɇȺ ɌȿɆȺ:  
“ɌȿɏɇɈɅɈȽɂȳȺ ɇȺ ɉɈȾɁȿɆɇȺ ɂ ɉɈȼɊɒɂɇɋɄȺ ȿɄɋɉɅɈȺɌȺɐɂȳȺ  
ɇȺ ɆɂɇȿɊȺɅɇɂ ɋɍɊɈȼɂɇɂ” 














ɁȾɊɍɀȿɇɂȿ ɇȺ ɊɍȾȺɊɋɄɂɌȿ ɂ ȽȿɈɅɈɒɄɂɌȿ ɂɇɀȿɇȿɊɂ 









ɍɇɂȼȿɊɁɂɌȿɌ “ȽɈɐȿ ȾȿɅɑȿȼ” – ɒɌɂɉ 
ɎȺɄɍɅɌȿɌ ɁȺ ɉɊɂɊɈȾɇɂ ɂ ɌȿɏɇɂɑɄɂ ɇȺɍɄɂ 









   
 









Ɇɟѓɭɧɚɪɨɞɧɨɬɨ ɫɬɪɭɱɧɨ ɫɨɜɟɬɭɜɚʃɟ ɡɚ ɩɨɞɡɟɦɧɚɬɚ ɟɤɫɩɥɨɚɬɚɰɢʁɚ ɧɚ 
ɦɢɧɟɪɚɥɧɢɬɟ ɫɭɪɨɜɢɧɢ (ɉɈȾȿɄɋ), ɡɚ ɩɪɜɩɚɬ ɫɟ ɨɞɪɠɚ ɧɚ 06.12.2007 ɝɨɞ. ɜɨ 
ɉɪɨɛɢɲɬɢɩ ɜɨ ɨɪɝɚɧɢɡɚɰɢʁɚ ɧɚ ɋɨʁɭɡɨɬ ɧɚ Ɋɭɞɚɪɫɤɢɬɟ ɢ Ƚɟɨɥɨɲɤɢɬɟ ɂɧɠɟɧɟɪɢ 
ɧɚ Ɇɚɤɟɞɨɧɢʁɚ (ɋɊȽɂɆ). 
Ɉɞ 2012 ɝɨɞɢɧɚ ɫɨɜɟɬɭɜɚʃɟɬɨ ɟ ɩɪɨɲɢɪɟɧɨ ɫɨ ɬɪɭɞɨɜɢ ɨɞ ɩɨɜɪɲɢɧɫɤɚɬɚ 
ɟɤɫɩɥɨɚɬɚɰɢʁɚ ɧɚ ɦɢɧɟɪɚɥɧɢ ɫɭɪɨɜɢɧɢ ɢ ɟ ɢɦɟɧɭɜɚɧɨ ɤɚɤɨ ɉɈȾȿɄɋ-ɉɈȼȿɄɋ. 
ɋɬɪɭɱɧɨɬɨ ɫɨɜɟɬɭɜɚʃɟ, ɧɚ ɬɟɦɚ: ɬɟɯɧɨɥɨɝɢʁɚ ɧɚ ɩɨɞɡɟɦɧɚ ɢ ɩɨɜɪɲɢɧɫɤɚ 
ɟɤɫɩɥɨɚɬɚɰɢʁɚ ɧɚ ɦɢɧɟɪɚɥɧɢ ɫɭɪɨɜɢɧɢ, ɬɪɚɞɢɰɢɨɧɚɥɧɨ ɫɟ ɨɞɪɠɭɜɚ ɫɟɤɨʁɚ 
ɝɨɞɢɧɚ ɜɨ ɦɟɫɟɰ ɧɨɟɦɜɪɢ. ɇɚ ɨɜɚ ɫɨɜɟɬɭɜɚʃɟ ɡɟɦɚɚɬ ɭɱɟɫɬɜɨ ɝɨɥɟɦ ɛɪɨʁ ɧɚ 
ɫɬɪɭɱɧɢ ɥɢɰɚ ɨɞ: ɪɭɞɚɪɫɤɚɬɚ ɢɧɞɭɫɬɪɢʁɚ, ɭɧɢɜɟɪɡɢɬɟɬɢɬɟ, ɧɚɭɱɧɨ-
ɢɫɬɪɚɠɭɜɚɱɤɢɬɟ ɢ ɩɪɨɟɤɬɚɧɬɫɤɢɬɟ ɨɪɝɚɧɢɡɚɰɢɢ, ɩɪɨɢɡɜɨɞɢɬɟɥɢɬɟ ɧɚ ɨɩɪɟɦɚ ɢ 
ɞɪ. 
ɇɚ ɞɨɫɟɝɚɲɧɢɬɟ ɞɟɜɟɬ ɫɨɜɟɬɭɜɚʃɚ (2007, 2008, 2009, 2010, 2011, 2012, 2014, 
2015 ɢ 2016 ɝɨɞ.) ɭɱɟɫɬɜɭɜɚɚ ɩɨɜɟќɟ ɚɜɬɨɪɢ ɨɞ 10 ɞɪɠɚɜɢ, ɤɨɢ ɩɪɟɡɟɧɬɢɪɚɚ 242 
ɫɬɪɭɱɧɢ ɬɪɭɞɨɜɢ.  
Ɂɚ ɨɜɚ ɞɟɫɟɬɬɨ ɫɨɜɟɬɭɜɚʃɟ (ɉɈȾȿɄɋ - ɉɈȼȿɄɋ ’17) ɩɪɢʁɚɜɟɧɢ ɫɟ 33 ɬɪɭɞɚ, ɧɚ 
ɚɜɬɨɪɢ ɨɞ 2 ɞɪɠɚɜɢ. 
Ƚɨɥɟɦɢɨɬ ɛɪɨʁ ɧɚ ɬɪɭɞɨɜɢ ɨɞ ɞɨɦɚɲɧɢɬɟ ɚɜɬɨɪɢ ɩɪɨɢɡɥɟɡɟ ɤɚɤɨ ɪɟɡɭɥɬɚɬ ɧɚ 
ɧɚɭɱɧɨ-ɢɫɬɪɚɠɭɜɚɱɤɚɬɚ ɪɚɛɨɬɚ ɪɟɚɥɢɡɢɪɚɧɚ ɧɚ ɜɢɫɨɤɨɨɛɪɚɡɨɜɧɢɬɟ ɢɧɫɬɢɬɭɰɢɢ 
ɜɨ Ɋ. Ɇɚɤɟɞɨɧɢʁɚ. Ɇɟѓɭɬɨɚ, ɩɨɫɟɛɧɨ ɧɟ ɪɚɞɭɜɚ ɭɱɟɫɬɜɨɬɨ ɧɚ ɚɜɬɨɪɢ ɨɞ 
ɧɟɩɨɫɪɟɞɧɨɬɨ ɪɭɞɚɪɫɤɨ ɩɪɨɢɡɜɨɞɫɬɜɨ, ɤɨɢ ɲɬɨ ɩɪɟɡɟɧɬɢɪɚɚɬ ɩɨɫɬɢɝɧɚɬɢ 
ɪɟɡɭɥɬɚɬɢ ɜɨ ɪɭɞɚɪɫɤɚɬɚ ɩɪɚɤɫɚ. 
ɋɟ ɧɚɞɟɜɚɦɟ ɞɟɤɚ ɬɪɚɞɢɰɢʁɚɬɚ ɡɚ ɫɨɛɢɪɚʃɟ ɧɚ ɫɢɬɟ ɫɩɟɰɢʁɚɥɢɫɬɢ ɨɞ ɨɛɥɚɫɬɚ 
ɧɚ ɩɨɞɡɟɦɧɚɬɚ ɢ ɩɨɜɪɲɢɧɫɤɚɬɚ ɟɤɫɩɥɨɚɬɚɰɢʁɚ ɧɚ ɦɢɧɟɪɚɥɧɢɬɟ ɫɭɪɨɜɢɧɢ, ќɟ 











X ɋɌɊɍɑɇɈ ɋɈȼȿɌɍȼȺȵȿ ɇȺ ɌȿɆȺ: 
“Ɍɟɯɧɨɥɨɝɢʁɚ ɧɚ ɩɨɞɡɟɦɧɚ ɢ ɩɨɜɪɲɢɧɫɤɚ 
ɟɤɫɩɥɨɚɬɚɰɢʁɚ ɧɚ ɦɢɧɟɪɚɥɧɢ ɫɭɪɨɜɢɧɢ” 
ɉɈȾȿɄɋ – ɉɈȼȿɄɋ ’17 
Ɉɯɪɢɞ 






The International expert conference on underground mining of mineral raw materials 
(PODEKS), organized by the Association of Mining and Geology Engineers of 
Macedonia (AMGEM), was first held on 06.12.2007 in Probishtip. 
Since 2012, in this counseling, surface exploitation of mineral resources is included 
too, and it is called PODEKS-POVEKS. 
This expert conference called: Technology of underground and surface mining of 
mineral raw materials, traditionally,  has been organized annually during November. 
A number of experts from the mining industry, universities, research institutions, 
planning companies, and equipment manufacturing companies participate in this 
conference. 
Many authors from 10 countries participated in the previous nine conferences (2007, 
2008, 2009, 2010, 2011, 2012, 2014, 2015 and 2016) presenting 242 expert papers.  
Thirty-three authors from 2 countries have registered their expert papers for the Xth 
conference (PODEKS - POVEKS ’17). 
The large number of expert papers from the domestic authors has emerged as a 
result of the research work carried out at the higher education institutions in the 
Republic of Macedonia. We are particularly delighted by the participation of the 
authors involved in the immediate mining production who will be presenting the 
achieved results in the mining practice. 
We hope that the tradition of gathering of all specialists from the field of underground 
and surface mining of mineral raw materials will continue and that this conference 













X EXPERT CONFERENCE THEMED: 
“Technology of underground and surface mining of 
mineral raw materials” 
   PODEKS - POVEKS ’17 
Ohrid 








ɁȺɒɌɂɌȺ ɇȺ ɀɂȼɈɌɇȺ ɂ ɊȺȻɈɌɇȺ ɋɊȿȾɂɇȺ  
  
ɆɈɇɂɌɈɊɂɇȽ ɇȺ ɉɊȺɒɂɇȺ ȼɈ ɊɍȾȺɊɋɄȺɌȺ ɂɇȾɍɋɌɊɂȳȺ, ɁɈɒɌɈ ɂ 
ɄȺɄɈ? * Ⱦɟјɚɧ Ɇɢɪɚɤɨɜɫɤɢ, ɇɢɤɨɥɚјɱɨ ɇɢɤɨɥɨɜ, Ȼɨɪɱɟ Ƚɨɰɟɜɫɤɢ, Ɇɚɪɢјɚ ɏɚџɢ-





ɋɅȿȾȿȵȿ ɇȺ ɄȼȺɅɂɌȿɌɈɌ ɇȺ ȼɈɁȾɍɏɈɌ ȼɈ ɈɄɈɅɂɇȺɌȺ ɇȺ 
ɉɊȿȾɅɈɀȿɇɂɈɌ ɉɈȼɊɒɂɇɋɄɂ ɄɈɉ „ɂɅɈȼɂɐȺ-ɒɌɍɄȺ“ * Ⱦɪɚɝɢ 
ɉɟɥɬɟɱɤɢ, ȼɟɪɚ Ѓɨɪɝɢɟɜɚ, Ɍɟɨɞɨɪɚ ɋɬɨјɚɧɨɜɚ, ȴɭɛɢɰɚ ɉɚɧɨɜɚ, ɇɢɤɨɥɚ 











ɆȿɌɈȾɂ ɁȺ ɈɌɋɌɊȺɇɍȼȺȵȿ ɇȺ ɐɂȳȺɇɂȾɂ ɈȾ ɊɍȾɇɂɑɄɂ ȼɈȾɂ * 




ɂɇɌȿɇɁɂɌȿɌ ɇȺ ȼɊɇȿɀɂɌȿ ɂ ȺɇȺɅɂɁȺ ɇȺ ȽɈɅȿɆɂ ȼɈȾɈɌȿɐɂ ȼɈ 




ɇȿɍɌɊȺɅɂɁȺɐɂȳȺ ɇȺ ɉɈȼɊɒɂɇȺɌȺ ɇȺ ȾȿɉɈɇɂȳȺɌȺ ɁȺ Ʌɍɀȿȵȿ  ȼɈ 
ɄɈɆɉɅȿɄɋɈɌ ɁȺ ɉɊɈɂɁȼɈȾɋɌȼɈ ɇȺ ɄȺɌɈȾȿɇ ȻȺɄȺɊ „ɄȺɁȺɇȾɈɅ“ – 





ɉɅȺɇ ɁȺ ȼɈɇɊȿȾɇɂ ɋɈɋɌɈȳȻɂ – ɋɍɒɌɂɇɋɄɂ ȾȿɅ ɈȾ ɋɂɋɌȿɆɈɌ ɁȺ 
ɍɉɊȺȼɍȼȺȵȿ ɋɈ ȻȿɁȻȿȾɇɈɋɌȺ ɉɊɂ ɊȺȻɈɌȺ * Ɇɚɪɢјɚ ɏɚџɢ-ɇɢɤɨɥɨɜɚ, 





ȻȿɁȻȿȾɇȺ ɊAȻOTA ȼɈ ɁȺɌȼɈɊȿɇɂ (ɈȽɊȺɇɂɑȿɇɂ) ɉɊɈɋɌɈɊɂ * ɋɬɚɧɤɟ 




ɋɂɋɌȿɆ ɁȺ ɂɇɋɌȺɅɂɊȺȵȿ ɂ ȺɉɅɂɄȺɐɂȳȺ ɇȺ “QR ɄɈȾ” ȼɈ 
ɊɍȾȺɊɋɄȺɌȺ ɂɇȾɍɋɌɊɂȳȺ * ȼɚɧɱɨ Ⱥџɢɫɤɢ, Ⱦɚɥɢɛɨɪ ɋɟɪɚɮɢɦɨɜɫɤɢ, Ɂɨɪɚɧ 





ɆȿɊɄɂ ɁȺ ȻȿɁȻȿȾɇɈɋɌ ɉɊɂ ɊȺȻɈɌȺ ɁȺ ɊȺɄɍȼȺɑɂɌȿ ɇȺ ɊɍȾȺɊɋɄɂ 








X ɋɌɊɍɑɇɈ ɋɈȼȿɌɍȼȺȵȿ ɇȺ ɌȿɆȺ: 
Ɍɟɯɧɨɥɨɝɢʁɚ ɧɚ ɩɨɞɡɟɦɧɚ ɢ ɩɨɜɪɲɢɧɫɤɚ ɟɤɫɩɥɨɚɬɚɰɢʁɚ  
ɧɚ ɦɢɧɟɪɚɥɧɢ ɫɭɪɨɜɢɧɢ 
ɉɈȾȿɄɋ – ɉɈȼȿɄɋ ’17 
Ɉɯɪɢɞ 
03 ÷ 05. 11. 2017 ɝɨɞ. 
  
ɋɈȼɊȿɆȿɇȺ ɊɍȾȺɊɋɄȺ ɉɊȺɄɌɂɄȺ  
  
ɂɋɐɊɌɍȼȺȵȿ ɇȺ ɂɁɈɏɂɉɋɂ ɁȺ ɉɈɌɊȿȻɂ ȼɈ ɊɍȾȺɊɋɌȼɈɌɈ ɂ 
ȽȿɈɅɈȽɂȳȺɌȺ * ɋɬɨјɚɧɱɟ Ɇɢјɚɥɤɨɜɫɤɢ, Ɂɨɪɚɧ Ⱦɟɫɩɨɞɨɜ, Ⱦɟјɚɧ Ɇɢɪɚɤɨɜɫɤɢ, 





ȼɅɂȳȺɇɂȿ  ɇȺ  ɊȿɀɂɆɈɌ ɇȺ  Ⱦɍɉɑȿȵȿ  ɇȺ  ɈɒɌȿɌɍȼȺȵȺTA   ɄȺȳ 






PRODUCTIVITY ANALYSIS OF THE COMBINED TECHNOLOGY FOR 
QUARRYING UTILIZING CHAIN CUTTERS AND DIAMOND WIRE SAWS * Ivaylo 





ɉɊȺɄɌɂɑɇȺ ɉɊɂɆȿɇȺ ɇȺ ɇȿȿɄɋɉɅɈɁɂȼɇɂ ɋɆȿɋɂ ɁȺ ɐȿɉȿȵȿ ɂ 
ȾɈȻɂȼȺȵȿ ɇȺ ɄɈɆȿɊɐɂȳȺɅɇɂ ɆȿɊɆȿɊɇɂ ȻɅɈɄɈȼɂ * Ɋɢɫɬɨ Ⱦɚɦɛɨɜ, 





ɍɉɈɌɊȿȻȺ ɇȺ ɋɈɎɌȼȿɊɂ ɂ ɆȿɊɇɂ ɂɇɋɌɊɍɆȿɇɌɂ ɋɈ ɐȿɅ ɁȺ 
ɉɈȿɎɂɄȺɋɇɂ ɂ ɉɈȻȿɁȻȿȾɇɂ ɆɂɇɂɊȺȵȺ ȼɈ ɉɈȼɊɒɂɇɋɄȺɌȺ 





ȺɇȺɅɂɁȺ ɇȺ ɊȿɁɍɅɌȺɌɂɌȿ ɈȾ ɂɁɊȺȻɈɌɄȺ ɇȺ ɏɈȾɇɂɄ ȼɈ ɒɄɊɂɅȿɐ ɋɈ 
ɉɊɂɆȿɇȺ ɇȺ Ⱦȼȿ ɌȿɏɇɈɅɈȽɂɂ ȼɈ ɊɍȾɇɂɄ „ɋȺɋA“ * ɇɢɤɨɥɢɧɤɚ Ⱦɨɧɟɜɚ, 







ɌȿɇȾȿɇɐɂȳȺ ɁȺ ɉɊɂɆȿɇȺ ɇȺ ɋɈȼɊȿɆȿɇȺ ɌɈȼȺɊɇɈ-ɌɊȺɇɋɉɈɊɌɇȺ 






ɄɅȺɋɂɎɂɄȺɐɂȳȺ ɇȺ ɉȿɉȿɅɌȺ ɈȾ ɌȿɊɆɈɐȿɇɌɊȺɅȺɌȺ ɊȿɄ ȻɂɌɈɅȺ ȼɈ  
ɆȺɄȿȾɈɇɂȳȺ ɂ ɆɈɀɇɈɋɌɂ ɁȺ ɇȿȳɁɂɇȺ ɍɉɈɌɊȿȻȺ * Ɍɟɧɚ Шɢјɚɤɨɜɚ-





ɌȿɏɇɈ-ȿɄɈɇɈɆɋɄɂ ɂ ȿɄɈɅɈɒɄɂ ɉɊȿȾɇɈɋɌɂ ɇȺ ɇȿɄɈɇȼȿɇɐɂɈɇȺɅɇɂ 
ɆȿɌɈȾɂ ɁȺ ȿɄɋɉɅɈȺɌȺɐɂȳȺ ɇȺ ȳȺȽɅȿɇɂ * Ɋɚɞɦɢɥɚ Ʉɚɪɚɧɚɤɨɜɚ 





ɇȿɄɈɂ ɄȺɊȺɄɌȿɊɂɋɌɂɄɂ ɇȺ ɋȿɂɁɆɂɑɇɈɋɌȺ ɇȺ ɉɈȾɊȺɑȳȿɌɈ 
ɊȺȾɈȼɂɒ-ɋɌɊɍɆɂɐȺ-ȼȺɅȺɇȾɈȼɈ (Ɋ. ɆȺɄȿȾɈɇɂȳȺ) * Ɋɢɫɬɨ ɉɨɩɨɜɫɤɢ, 








ȽȿɈɌȿɏɇɂɄȺ ɂ ȽȿɈɅɈȽɂȳȺ  
  
ɋɈȼɊȿɆȿɇɂ ɆȿɌɈȾɂ ɁȺ ȽȿɈɌȿɏɇɂɑɄɂ ɆɈɇɂɌɈɊɂɇȽ ɂ ɆɈȾȿɅɂɊȺȵȿ 
ɄȺȳ ɉɈȼɊɒɂɇɋɄȺ  ɂ ɉɈȾɁȿɆɇȺ ȿɄɋɉɅɈȺɌȺɐɂȳȺ * ɂɝɨɪ ɉɟɲɟɜɫɤɢ, ȳɨɜɚɧ 





ɈȾɊȿȾɍȼȺȵȿ ɇȺ ɄȼȺɅɂɌȿɌɈɌ ɇȺ ȽɊȺȾȿɀɇɈ-ɌȿɏɇɂɑɄɂ ɄȺɆȿɇ * ȴɭɩɱɟ 




ȽȿɈɆȿɏȺɇɂɑɄɂ ɄȺɊȺɄɌȿɊɂɋɌɂɄɂ ɇȺ ȼȺɊɈȼɇɂɄɈɌ ɈȾ 
ɇȺɈЃȺɅɂɒɌȿɌɈ “ɊȺɒȺɇȿɐ” ɂ ɇɂȼɇȺ ɄɈɊȿɅȺɐɂȳȺ ɋɈ ȻɊɁɂɇȺɌȺ ɇȺ 
ȿɅȺɋɌɂɑɇɂɌȿ ȻɊȺɇɈȼɂ * Ѓɨɪɝɢ Ⱦɢɦɨɜ, ȼɨјɨ Ɇɢɪɱɨɜɫɤɢ, ȼɢɨɥɟɬɚ 






ȽȿɈɆȿɌȺɅɍɊȽɂȳȺ * Ɇɚɪјɚɧ Ⱦɟɥɢɩɟɬɪɟɜ, Ƚɨɰɟ Ɂɥɚɬɤɨɜ, Ȼɥɚɝɢɰɚ 
Ⱦɨɧɟɜɚ, Ɂɨɪɚɧ ɉɚɧɨɜ, Ɋɚɞɦɢɥɚ Ʉɚɪɚɧɚɤɨɜɚ ɋɬɟɮɚɧɨɜɫɤɚ, Ɋɢɫɬɨ 





ɇȺɈЃȺɅɂɒɌȿ ɁȺ ȳȺȽɅȿɇ „ɅȺȼɐɂ„ - Ɋȿɋȿɇ * Ⱥɥɟɤɫɚɧɞɚɪ ɋɬɨɢɥɤɨɜ, Ʌɚɫɬɟ 




ɆȿɇȺȹɆȿɇɌ, ɂɋɌɊȺɀɍȼȺȵȿ ɇȺ ɆɂɇȿɊȺɅɇɂ ɋɍɊɈȼɂɇɂ ɂ ɊɍȾɇɂɑɄȺ 




ȽȿɈɅɈɒɄɈ-ȿɄɈɇɈɆɋɄȺ ɈɐȿɇɄȺ ɇȺ ɊɍȾɇȺɌȺ ɀɂɐȺ ȻɊ. 4 ɈȾ 




ɉɈɌȿɇɐɂȳȺɅ ɇȺ ɉɊɂɅȿɉɋɄɈ ɉɈɅȿ ȼɈ ɈȾɇɈɋ ɇȺ ȳȺȽɅȿɇɈɋɇɈɋɌȺ * 




ɏȿɆɂɋɄɂ ɋɈɋɌȺȼ ɇȺ ȺɅɍȼɂȳȺɅɇɈ ɁɅȺɌɈ ɈȾ ɇȿɄɈɂ ɅɈɄȺɅɂɌȿɌɂ ȼɈ 






ȽɊȺȼɂɆȿɌɊɂɋɄɂ ɂɋɌɊȺɀɍȼȺȵȺ ɇȺ ɇȺɈЃȺɅɂɒɌȺ ɇȺ ɆɂɇȿɊȺɅɇɂ 
ɋɍɊɈȼɂɇɂ * Ȼɥɚɝɢɰɚ Ⱦɨɧɟɜɚ, Ɍɨɞɨɪ Ⱦɟɥɢɩɟɬɪɨɜ, Ɇɚɪјɚɧ Ⱦɟɥɢɩɟɬɪɟɜ, Ʉɪɫɬɨ 





ɋȿɄɍɇȾȺɊɇɂ ɋɂɅɂɐɂɋɄɂ ɋɍɊɈȼɂɇɂ ȼɈ ɄȼȺɊɌȿɊɇɂ ɄɈɇɌɂɇȿɇɌȺɅɇɂ 






ɅɂɌɈɋɌɊȺɌɂȽɊȺɎɋɄɂ ɄȺɊȺɄɌȿɊɂɋɌɂɄɂ ɇȺ ɄɊȿȾɇɂɌȿ ɋȿȾɂɆȿɇɌɂ ȼɈ 






ɅɂɌɈɋɌɊȺɌɂȽɊȺɎɂȳȺ ɇȺ ȿɈɐȿɇɋɄɂɌȿ ɋȿȾɂɆȿɇɌɂ ȼɈ ɋɊɉɋɄɈ-
ɆȺɄȿȾɈɇɋɄɂɈɌ ɆȺɋɂȼ, ɊȿɉɍȻɅɂɄȺ ɆȺɄȿȾɈɇɂȳ * ȼɢɨɥɟɬɚ ɋɬɨјɚɧɨɜɚ, 














ɅɂɌɈɋɌɊАɌɂȽɊАɎɋɄɂ ɄАɊАɄɌȿɊɂɋɌɂɄɂ ɇА 
ɄɊȿȾɇɂɌȿ ɋȿȾɂɆȿɇɌɂ ȼɈ ȼАɊȾАɊɋɄАɌА ɁɈɇА 
 
Ƚɨɲɟ ɉɟɬɪɨɜ1, ȼɢɨɥɟɬɚ ɋɬɨјɚɧɨɜɚ1, ȼɨјɨ Ɇɢɪɱɨɜɫɤɢ1 
1ɍɧɢɜɟɪɡɢɬɟɬ “Ƚɨɰɟ Ⱦɟɥɱɟɜ”, Ɏɚɤɭɥɬɟɬ ɡɚ ɩɪɢɪɨɞɧɢ ɢ ɬɟɯɧɢɱɤɢ ɧɚɭɤɢ,  
Шɬɢɩ, Ɇɚɤɟɞɨɧɢјɚ 
 
Аɩɫɬɪɚɤɬ: Ʉɪɟɞɧɢɬɟ ɫɟɞɢɦɟɧɬɢ ɜɨ ȼɚɪɞɚɪɫɤɚɬɚ ɡɨɧɚ ɧɚ ɬɟɪɢɬɨɪɢјɚɬɚ ɧɚ Ɋɟɩɭɛɥɢɤɚ 
Ɇɚɤɟɞɨɧɢјɚ ɫɟ ɡɚɫɬɚɩɟɧɢ ɝɥɚɜɧɨ ɜɨ Ɂɚɩɚɞɧɚɬɚ ȼɚɪɞɚɪɫɤɚ ɫɭɛɡɨɧɚ. ȼɨ Цɟɧɬɪɚɥɧɚɬɚ 
ȼɚɪɞɚɪɫɤɚ ɫɭɛɡɨɧɚ ɢ ɜɨ ɂɫɬɨɱɧɚɬɚ ȼɚɪɞɚɪɫɤɚ ɫɭɛɡɨɧɚ ɤɪɟɞɧɢɬɟ ɫɟɞɢɦɟɧɬɢ ɫɟ ɡɚɫɬɚɩɟɧɢ ɜɨ 
ɦɚɥɢ ɢɡɨɥɢɬɚɧɢ ɛɥɨɤɨɜɢ. Ɉɜɢɟ ɫɟɞɢɦɟɧɬɢ ɫɟ ɩɪɟɬɫɬɚɜɟɧɢ ɫɨ ɪɚɡɥɢɱɧɢ ɥɢɬɨɥɨɲɤɢ ɱɥɟɧɨɜɢ, 
ɤɨɢ ɩɪɢɩɚѓɚɚɬ ɧɚ ɞɜɟ ɥɢɬɨɫɬɪɚɬɢɝɪɚɮɫɤɢ ɫɟɪɢɢ: ɚɥɛ-ɰɟɧɨɦɚɧ-ɬɭɪɨɧɫɤɚ ɫɟɪɢјɚ ɢ ɫɟɧɨɧɫɤɚ 
ɫɟɪɢјɚ. Ⱥɥɛ-ɰɟɧɨɦɚɧ-ɬɭɪɨɧɫɤɚɬɚ ɫɟɪɢјɚ ɟ ɩɪɟɬɫɬɚɜɟɧɚ ɫɨ: ɥɢɬɨɡɨɧɚ ɧɚ ɛɚɡɚɥɧɢ 
ɤɨɧɝɥɨɦɟɪɚɬɢ ɢ ɩɟɫɨɱɧɢɰɢ ɫɨ ɝɥɢɧɰɢ ɢ ɜɚɪɨɜɧɢɰɢ, ɮɥɢɲɨɢɞɧɚ ɥɢɬɨɡɨɧɚ ɢ ɥɢɬɨɡɨɧɚ ɧɚ 
ɩɥɨɱɟɫɬɢ ɢ ɦɚɫɢɜɧɢ ɜɚɪɨɜɧɢɰɢ. ɋɟɧɨɧɫɤɚɬɚ ɫɟɪɢјɚ ɟ ɩɪɟɬɫɬɚɜɟɧɚ ɫɨ: ɥɢɬɨɡɨɧɚ ɧɚ 
ɤɨɧɝɥɨɦɟɪɚɬɢ ɢ ɩɟɫɨɱɧɢɰɢ, ɮɥɢɲɧɚ ɥɢɬɨɡɨɧɚ ɢ ɥɢɬɨɡɨɧɚ ɧɚ ɩɥɨɱɟɫɬɢ ɢ ɛɚɧɤɨɜɢɬɢ 
ɜɚɪɨɜɧɢɰɢ. 
ȼɨ ɨɜɨј ɬɪɭɞ ɟ ɩɪɟɡɟɧɬɢɪɚɧɚ ɥɢɬɨɫɬɪɚɬɢɝɪɚɮɢјɚɬɚ ɧɚ ɤɪɟɞɧɢɬɟ ɫɟɞɢɦɟɧɬɢ, ɤɨɢ ɢɦɚɚɬ 
ɲɢɪɨɤɚ ɩɪɢɦɟɧɚ ɜɨ ɫɬɨɩɚɧɫɬɜɨɬɨ ɧɚ Ɋɟɩɭɛɥɢɤɚ ɦɚɤɟɞɨɧɢјɚ. 
 
Ʉɥɭɱɧɢ ɡɛɨɪɨɜɢ: Ʌɢɬɨɫɬɪɚɬɢɝɪɚɮɢјɚ, ȼɚɪɞɚɪɫɤɚ ɡɨɧɚ, ɤɪɟɞɚ, ɬɭɪɨɧ, ɫɟɧɨɧ. 
 
 
LITHOSTRATIGRAPHIC CHARACTERISTICS OF 
CRETACEOUS SEDIMENTS IN THE VARDAR ZONE 
 
Gose Petrov1, Violeta Stojanova1, Vojo Mircovski1 
1 University “Goce Delcev”, Faculty of Natural and Technical Sciences, Stip, Macedonia 
 
Abstract: The Cretaceous sediments in the Vardar zone of the territory of the Republic of Macedonia 
are represented mainly in the Western Vardar subzone. In the Central Vardar subzone and in the 
Eastern Vardar subzone, Cretaceous sediments are presented in small isolated blocks. These 
sediments are represented by various lithological units, belonging to two lithostratigraphic series: 
Albian-Cenomanian-Turonian serie and Senonian serie. The Albian-Cenomanian-Turonian serie is 
represented by: lithozone of basic conglomerates and sandstones with clays and stones; flysheid 
lithozone and lithozone on plates and massive limestones. The Senonian serie is represented by: 
lithozone of conglomerates and sandstones, flysh lithozone and lithozone of fruiting and bank 
limestones. 
This paper presents the lithostratigraphy of the Cretaceous sediments, which have wide application in 
the economy of the Republic of Macedonia. 
 






ɧɚ Ɋ. Ɇɚɤɟɞɨɧɢʁɚ 
X 
ɌɈ
 ɋɌɊɍЧɇɈ ɋɈȼȿɌɍȼАЊȿ ɇА ɌȿɆА: 
Ɍɟɯɧɨɥɨɝɢјɚ ɧɚ ɩɨɞɡɟɦɧɚ ɢ ɩɨɜɪɲɢɧɫɤɚ ɟɤɫɩɥɨɚɬɚɰɢјɚ ɧɚ 
ɦɢɧɟɪɚɥɧɢ ɫɭɪɨɜɢɧɢ 
ɉɈȾȿɄɋ – ɉɈȼȿɄɋ ’17 
Ɉɯɪɢɞ 






ȼɨ ȼɚɪɞɚɪɫɤɚɬɚ ɡɨɧɚ ɧɚ ɬɟɪɢɬɨɪɢʁɚɬɚ ɧɚ Ɋɟɩɭɛɥɢɤɚ Ɇɚɤɟɞɨɧɢʁɚ ɦɟɡɨɡɨɢɫɤɢɬɟ 
ɫɟɞɢɦɟɧɬɢ ɫɟ ɡɚɫɬɚɩɟɧɢ ɫɨ ɬɪɢʁɚɫɤɢ, ʁɭɪɫɤɢ ɢ ɤɪɟɞɧɢ ɮɨɪɦɚɰɢɢ, ɤɨɢ ɥɟɠɚɬ 
ɬɪɚɧɫɝɪɟɫɢɜɧɨ ɩɪɟɤɭ ɩɪɟɤɚɦɛɪɢɫɤɢɬɟ ɢ ɫɬɚɪɨɩɚɥɟɨɡɨɢɫɤɢɬɟ  ɤɨɦɩɥɟɤɫɢ. 
ɉɨɝɨɥɟɦ ɞɟɥ ɨɞ ɮɨɪɦɚɰɢɢɬɟ ɨɞ ɦɟɡɨɡɨɢɫɤɢɨɬ ɤɨɦɩɥɟɤɫ, ɤɚɤɨ ɪɟɡɭɥɬɚɬ ɧɚ 
ɬɟɤɬɨɝɟɧɟɡɚɬɚ, ɤɨʁɚ ɢɧɬɟɧɡɢɜɧɨ ɫɟ ɦɚɧɢɮɟɫɬɢɪɚɥɚ ɜɨ ɪɚɧɨɚɥɩɢɫɤɚɬɚ ɟɬɚɩɚ, ɫɟ 
ɢɧɬɟɧɡɢɜɧɨ ɞɢɫɥɨɰɢɪɚɧɢ ɢ ɫɟ ʁɚɜɭɜɚɚɬ ɜɨ ɜɢɞ ɧɚ ɢɡɨɥɢɪɚɧɢ ɛɥɨɤɨɜɢ (ɋɥɢɤɚ 1).  
 
 
 ɋɥɢɤɚ 1. Ƚɟɨɥɨɲɤɚ ɤɚɪɬɚ ɧɚ ȼɚɪɞɚɪɫɤɚɬɚ ɡɨɧɚ 
1 - ɚɥɤɚɥɧɢ ɛɚɡɚɥɬɢ, 2 - ɩɥɢɨɰɟɧ-ɤɜɚɪɬɟɪɧɢ ɫɟɞɢɦɟɧɬɢ, 3 - ɜɭɥɤɚɧɫɤɢ ɢ ɜɭɥɤɚɧɨɝɟɧɨ-
ɫɟɞɢɦɟɧɬɧɢ ɤɚɪɩɢ, 4 - ɩɥɢɨɰɟɧɫɤɢ ɫɟɞɢɦɟɧɬɢ, 5 - ɦɢɨɰɟɧɫɤɢ ɫɟɞɢɦɟɧɬɢ, 6 - ɟɨɰɟɧɫɤɢ 
ɫɟɞɢɦɟɧɬɢ, 7 - ɫɟɧɨɧɫɤɢ ɫɟɞɢɦɟɧɬɢ, 8 - ɚɥɛ-ɰɟɧɨɦɚɧ-ɬɭɪɨɧɫɤɢ ɫɟɞɢɦɟɧɬɢ, 9 - ʁɭɪɫɤɢ 
ɝɪɚɧɢɬɨɢɞɢ ɢ ɫɟɪɩɟɧɬɢɧɢɬɢ, 10 - ʁɭɪɫɤɢ ɨɮɢɨɥɢɬɫɤɢ ɤɨɦɩɥɟɤɫ, 11 - ɬɪɢʁɚɫɤɢ ɫɟɞɢɦɟɧɬɢ, 
12 - ɩɚɥɟɨɡɨɢɫɤɢ ɦɟɬɚɦɨɪɮɧɢ ɤɚɪɩɢ, 13 - ɪɢɮɟʁ-ɤɚɦɛɪɢɫɤɢ ɦɟɬɚɦɨɪɮɧɢ ɤɚɪɩɢ,                       




Ɍɟɤɬɨɧɫɤɢɬɟ ɩɪɨɰɟɫɢ ɭɫɥɨɜɢɥɟ ɬɪɢʁɚɫɤɢɬɟ, ʁɭɪɫɤɢɬɟ ɢ ɤɪɟɞɧɢɬɟ ɤɨɦɩɥɟɤɫɢ ɞɚ 
ɩɪɟɬɫɬɚɜɭɜɚɚɬ ɨɞɞɟɥɧɢ ɫɬɪɭɤɬɭɪɧɢ ɩɨɬɤɚɬɨɜɢ, ɤɨɢ ɫɟ ɤɚɪɚɤɬɟɪɢɡɢɪɚɚɬ ɫɨ 
ɩɨɫɟɛɧɢ ɥɢɬɨɮɨɪɦɚɰɢɨɧɢ ɤɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢ ɫɬɪɭɤɬɭɪɧɢ ɮɨɪɦɢ. 
ȼɨ ɦɟɡɨɡɨɢɫɤɢɨɬ ɤɨɦɩɥɟɤɫ ɫɟ ɡɚɫɬɚɩɟɧɢ ɫɥɟɞɧɢɬɟ ɮɨɪɦɚɰɢɢ: 
- Ɍɟɪɢɝɟɧɨ-ɤɚɪɛɨɧɚɬɧɚ ɮɨɪɦɚɰɢʁɚ ɪɚɡɜɢɟɧɚ ɜɨ ɬɪɢʁɚɫ. 
- ȼɨ ʁɭɪɚ ɲɢɪɨɤɨ ɟ ɡɚɫɬɚɩɟɧ ɨɮɢɨɥɢɬɫɤɢɨɬ ɤɨɦɩɥɟɤɫ, ɩɪɟɬɫɬɚɜɟɧ ɫɨ ɫɥɟɞɧɢɬɟ 
ɮɨɪɦɚɰɢɢ: ɮɨɪɦɚɰɢʁɚ ɧɚ ɝɚɛɪɨɜɢ ɢ ɩɪɢɞɪɭɠɧɢ ɩɥɭɬɨɧɢɬɢ, ɠɢɥɟɧ ɤɨɦɩɥɟɤɫ, 
ɮɨɪɦɚɰɢʁɚ ɧɚ ɦɚɫɢɜɧɢ ɛɚɡɚɥɬɢ, ɮɨɪɦɚɰɢʁɚ ɧɚ ɫɩɢɥɢɬɢɡɢɪɚɧɢ ɩɢɥɨɭ ɛɚɡɚɥɬɢ, 
ɫɩɢɥɢɬ-ɤɟɪɚɬɨɮɢɪɫɤɨ ɧɢɜɨ, ɛɚɡɚɥɬ-ɪɨɠɧɚɱɤɚ ɮɨɪɦɚɰɢʁɚ, ɮɥɢɲɧɚ ɮɨɪɦɚɰɢʁɚ, 
ɤɚɪɛɨɧɚɬɧɚ ɮɨɪɦɚɰɢʁɚ ɢ ɝɪɚɧɢɬɨɢɞɧɚ ɮɨɪɦɚɰɢʁɚ. 
- Ʉɪɟɞɧɢɬɟ ɮɨɪɦɚɰɢɢ ɫɟ ɩɪɟɬɫɬɚɜɟɧɢ ɫɨ: ɮɚɰɢʁɚ ɧɚ ɰɪɜɟɧɢ ɤɨɧɬɢɧɟɧɬɚɥɧɢ 
ɧɚɫɥɚɝɢ, ɬɟɪɢɝɟɧɨ-ɤɚɪɛɨɧɚɬɧɚ ɮɨɪɦɚɰɢʁɚ, ɮɥɢɲɧɚ ɮɨɪɦɚɰɢʁɚ ɢ ɤɚɪɛɨɧɚɬɧɚ 
ɮɨɪɦɚɰɢʁɚ. 
 
2. ɅɂɌɈɋɌɊАɌɂȽɊАɎɂЈА ɇА ɄɊȿȾА ȼɈ ȼАɊȾАɊɋɄАɌА ɁɈɇА 
 
Ʉɪɟɞɧɢɨɬ ɤɨɦɩɥɟɤɫ ɧɚ ɬɟɪɢɬɨɪɢʁɚɬɚ ɧɚ ȼɚɪɞɚɪɫɤɚɬɚ ɡɨɧɚ  ɟ ɩɪɟɬɫɬɚɜɟɧ ɫɨ 
ɞɨɫɬɚ ɞɟɛɟɥɢ ɬɟɪɢɝɟɧɢ ɢ ɬɟɪɢɝɟɧɨ ɤɚɪɛɨɧɚɬɧɢ ɧɚɫɥɚɝɢ, ɤɨɢ ɞɟɧɟɫ ɫɟ ɫɨɱɭɜɚɧɢ 
ɫɚɦɨ ɜɨ ɨɝɪɚɧɢɱɟɧɢ ɩɪɨɫɬɨɪɢ. ɋɚɦɨ ɧɚ ɩɨɞɪɚɱʁɟɬɨ ɨɤɨɥɭ Шɬɢɩ ɦɨɠɟ ɞɚ ɫɟ 
ɧɚɛʂɭɞɭɜɚ ɧɟɩɪɟɤɢɧɚɬ ɩɪɨɮɢɥ ɨɞ ɚɥɛ (ɝɨɪɟɧ ɞɟɥ ɧɚ ɞɨɥɧɚ ɤɪɟɞɚ), ɤɨʁ 
ɤɨɧɬɢɧɭɢɪɚɧɨ ɫɟ ɩɪɨɞɨɥɠɭɜɚ ɩɪɟɤɭ ɰɟɧɨɦɚɧ, ɬɭɪɨɧ ɞɨ ɫɟɧɨɧ. 
Ʉɪɟɞɧɢɬɟ ɫɟɞɢɦɟɧɬɢ ɜɨ ȼɚɪɞɚɪɫɤɚɬɚ ɡɨɧɚ ɢɦɚɚɬ ɲɢɪɨɤɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɢ 
ɧɢɜɧɚɬɚ ɪɟɤɨɧɫɬɪɭɢɪɚɧɚ ɞɟɛɟɥɢɧɚ ɢɡɧɟɫɭɜɚ ɨɤɨɥɭ 4 500 m. Ʉɚɤɨ ɪɟɡɭɥɬɚɬ ɧɚ 
ɩɨɫɬɤɪɟɞɧɚɬɚ ɬɟɤɬɨɧɢɤɚ, ɫɟɞɢɦɟɧɬɧɢɬɟ ɦɚɫɢ ɫɟ ɫɟɝɦɟɧɬɢɪɚɧɢ ɜɨ ɧɟɤɨɥɤɭ 
ɢɡɞɨɥɠɟɧɢ ɥɨɧɝɢɬɭɞɢɧɚɥɧɢ ɝɪɟɞɢ (ɡɨɧɢ), ɜɨ ɤɨɢ ɧɚ ɩɨɜɟќɟ ɥɨɤɚɥɢɬɟɬɢ ɟ 
ɫɨɱɭɜɚɧɚ ɩɪɢɦɚɪɧɚɬɚ ɬɪɚɧɫɝɪɟɫɢɜɧɚ ɩɨɥɨɠɛɚ ɩɪɟɤɭ ɩɪɟɤɚɦɛɪɢɫɤɢɬɟ ɝɧɚʁɫɟɜɢ, 
ɦɢɤɚɲɢɫɬɢ ɢ ɦɟɪɦɟɪɢ, ɩɪɟɤɭ ɫɬɚɪɨɩɚɥɟɨɡɨɢɫɤɢɬɟ ɲɤɪɢɥɰɢ ɢ ɦɟɪɦɟɪɢ, ɩɪɟɤɭ 
ɬɪɢʁɚɫɤɢɬɟ ɫɟɞɢɦɟɧɬ ɢ ʁɭɪɫɤɢɬɟ ɭɥɬɪɚɦɚɮɢɬɢ, ɝɚɛɪɨɜɢ, ɛɚɡɚɥɬɢ, ɤɥɚɫɬɢɬɢ ɢ 
ɝɪɚɧɢɬɨɢɞɢ. Ɇɟѓɭɬɨɚ, ɧɚ ɝɨɥɟɦ ɛɪɨʁ ɥɨɤɚɥɢɬɟɬɢ ɤɨɧɬɚɤɬɨɬ ɫɨ ɩɪɟɤɚɦɛɪɢɫɤɢɬɟ, 
ɩɚɥɟɨɡɨɢɫɤɢɬɟ, ɬɪɢʁɚɫɤɢɬɟ ɢ ʁɭɪɫɤɢɬɟ ɮɨɪɦɚɰɢɢ, ɩɚ ɢ ɫɨ ɝɨɪɧɨɟɨɰɟɧɫɤɢɬɟ 
ɫɟɞɢɦɟɧɬɢ ɟ ɬɟɤɬɨɧɫɤɢ. 
Ɋɟɥɚɬɢɜɧɨ ɛɨɝɚɬɚɬɚ ɦɚɤɪɨɮɚɭɧɚ ɤɨʁɚ ɟ ɩɪɨɧɚʁɞɟɧɚ ɜɨ ɤɪɟɞɧɢɬɟ ɫɟɞɢɦɟɧɬɢ, 
ɭɤɚɠɭɜɚ ɧɚ ɫɢɝɭɪɟɧ ɪɚɡɜɨʁ ɧɚ ɚɥɛ-ɰɟɧɨɦɚɧɫɤɢ, ɬɭɪɨɧɫɤɢ ɢ ɫɟɧɨɧɫɤɢ ɫɟɞɢɦɟɧɬɢ 
ɜɨ ȼɚɪɞɚɪɫɤɚɬɚ ɡɨɧɚ. ɇɨ, ɩɨɞɨɥɧɢɬɟ ɧɢɜɨɚ ɨɞ ɨɤɨɥɭ 2 000 m ɞɟɛɟɥɚɬɚ ɦɚɫɚ, 
ɢɡɞɜɨɟɧɚ ɤɚɤɨ ɬɭɪɨɧɫɤɚ, ɜɟɪɨʁɚɬɧɨ ɩɪɢɩɚѓɚɚɬ ɧɚ ɚɥɛ-ɰɟɧɨɦɚɧ, ɚ ɦɨɠɟɛɢ ɢ ɧɚ 
ɛɚɪɟɦ-ɚɩɬ [17]. 
ȼɪɡ ɨɫɧɨɜɚ ɧɚ ɩɨɫɬɨʁɧɢɬɟ ɥɢɬɨɫɬɪɚɬɢɝɪɚɮɫɤɢ ɢ ɩɚɥɟɨɧɬɨɥɨɲɤɢ ɩɨɞɚɬɨɰɢ, ɜɨ 
ɤɪɟɞɧɚɬɚ ɫɟɞɢɦɟɧɬɧɚ ɦɚɫɚ ɜɨ ȼɚɪɞɚɪɫɤɚɬɚ ɡɨɧɚ ɫɟ ɢɡɞɜɨɟɧɢ ɞɜɟ ɨɫɧɨɜɧɢ 
ɥɢɬɨɥɨɲɤɢ ɯɟɬɟɪɨɝɟɧɢ ɫɟɪɢɢ: 
- ɚɥɛ-ɰɟɧɨɦɚɧ-ɬɭɪɨɧɫɤɚ ɫɟɪɢʁɚ, 
- ɫɟɧɨɧɫɤɚ ɫɟɪɢʁɚ. 
 
ɉɪɟɨɞɨɬ ɦɟѓɭ ɫɟɪɢɢɬɟ ɫɟɭɲɬɟ ɧɟ ɟ ɞɨ ɤɪɚʁ ɪɚɡʁɚɫɧɟɬ. ȼɨ ɧɚʁɝɨɥɟɦ ɞɟɥ ɤɨɧɬɚɤɬɨɬ 
ɟ ɬɟɤɬɨɧɫɤɢ, ɦɟѓɭɬɨɚ ɫɩɨɪɟɞ ɧɟɤɨɢ ɚɜɬɨɪɢ (ɈȽɄ - ɥɢɫɬ ɉɪɢɥɟɩ ɢ ȼɢɬɨɥɢɲɬɟ, 
1:100 000), ɫɟɧɨɧɫɤɚɬɚ ɫɟɪɢʁɚ ɢɦɚ ɲɢɪɨɤ ɥɚɬɟɪɚɥɟɧ ɪɚɡɜɨʁ ɜɨ Ɂɚɩɚɞɧɚɬɚ 
ȼɚɪɞɚɪɫɤɚ ɫɭɛɡɨɧɚ ɢ ɬɪɚɧɫɝɪɟɫɢɜɧɨ ɥɟɠɢ ɩɪɟɤɭ ɩɨɫɬɚɪɢɬɟ ɮɨɪɦɚɰɢɢ, ɚ ɧɚ 







2.1. Аɥɛ-ɰɟɧɨɦɚɧ-ɬɭɪɨɧɫɤɚ ɫɟɪɢјɚ 
 
Ɉɜɚɚ ɫɟɪɢʁɚ ɟ ɩɪɟɬɫɬɚɜɟɧɚ ɫɨ ɬɟɪɢɝɟɧɢ ɢ ɤɚɪɛɨɧɚɬɧɢ ɫɟɞɢɦɟɧɬɢ ɢ ɢɫɬɚɬɚ ɟ 
ɞɟɛɟɥɚ ɨɤɨɥɭ 2 000 m ɢ ɪɚɡɜɢɟɧɚ ɟ ɜɨ Ɂɚɩɚɞɧɚɬɚ ɢ ɂɫɬɨɱɧɚɬɚ ȼɚɪɞɚɪɫɤɚ 
ɫɭɛɡɨɧɚ. ɉɨɝɨɪɧɢɬɟ ɧɢɜɨɚ ɩɚɥɟɨɧɬɨɥɨɲɤɢ ɫɟ ɞɨɤɭɦɟɧɬɢɪɚɧɢ ɤɚɤɨ ɚɥɛ-
ɰɟɧɨɦɚɧɫɤɢ ɢ ɬɭɪɨɧɫɤɢ. Ɇɟѓɭɬɨɚ, ɛɚɡɚɥɧɢɬɟ ɢ ɩɨɞɨɥɧɢɬɟ ɧɢɜɨɚ ɦɨɠɚɬ ɞɚ ɫɟ 
ɫɦɟɬɚɚɬ ɢ ɡɚ ɩɨɫɬɚɪɢ, ɡɚ ɛɚɪɟɦɫɤɨ-ɚɩɬɫɤɢ (ɭɪɝɨɧɫɤɢ).  
ɋɟɪɢʁɚɬɚ ɟ ɥɢɬɨɥɨɲɤɢ ɯɟɬɟɪɨɝɟɧɚ, ɫɨ ɮɥɢɲɨɢɞɟɧ ɤɚɪɚɤɬɟɪ ɜɨ ɰɟɧɬɪɚɥɧɢɬɟ 
ɧɢɜɨɚ. ȼɨ ɧɟɚ ɫɟ ɢɡɞɜɨʁɭɜɚɚɬ ɬɪɢ ɫɭɩɟɪɩɨɡɢɰɢɨɧɢ ɥɢɬɨɡɨɧɢ, ɨɞɧɨɫɧɨ ɮɨɪɦɚɰɢɢ 
ɩɨɜɪɡɚɧɢ ɫɨ ɩɨɫɬɟɩɟɧɢ ɜɟɪɬɢɤɚɥɧɢ ɢ ɥɚɬɟɪɚɥɧɢ ɩɪɟɨɞɢ (ɋɥɢɤɚ 2):  
- ɥɢɬɨɡɨɧɚ ɧɚ ɛɚɡɚɥɧɢ ɤɨɧɝɥɨɦɟɪɚɬɢ ɢ ɩɟɫɨɱɧɢɰɢ ɫɨ ɝɥɢɧɰɢ ɢ ɜɚɪɨɜɧɢɰɢ, 
- ɮɥɢɲɨɢɞɧɚ ɥɢɬɨɡɨɧɚ, 
- ɥɢɬɨɡɨɧɚ ɧɚ ɩɥɨɱɟɫɬɢ ɢ ɦɚɫɢɜɧɢ ɜɚɪɨɜɧɢɰɢ. 
 ɋɥɢɤɚ 2. Ʌɢɬɨɫɬɪɚɬɢɝɪɚɮɫɤɢ ɫɬɨɥɛ ɧɚ ɚɥɛ-ɰɟɧɨɦɚɧ-ɬɭɪɨɧɫɤɚɬɚ ɫɟɪɢʁɚ 
1 - ɩɥɨɱɟɫɬɢ ɢ ɦɚɫɢɜɧɢ ɜɚɪɨɜɧɢɰɢ, 2 - ɮɥɢɲɨɢɞɧɚ ɥɢɬɨɡɨɧɚ,  
3 - ɤɨɧɝɥɨɦɟɪɚɬɢ, ɩɟɫɨɱɧɢɰɢ, ɝɥɢɧɰɢ ɢ ɜɚɪɨɜɧɢɰɢ. 
 
Ʌɢɬɨɡɨɧɚɬɚ ɧɚ ɛɚɡɚɥɧɢ ɤɨɧɝɥɨɦɟɪɚɬɢ ɢ ɩɟɫɨɱɧɢɰɢ ɫɨ ɝɥɢɧɰɢ ɢ ɜɚɪɨɜɧɢɰɢ 
ɟ ɞɟɛɟɥɚ 300-550 m ɜɨ ɡɚɩɚɞɧɢɨɬ ɪɚɛɟɧ ɞɟɥ ɧɚ ȼɚɪɞɚɪɫɤɚɬɚ ɡɨɧɚ ɫɨ 
ɬɟɧɞɟɧɰɢʁɚ ɧɚ ɧɚɦɚɥɭɜɚʃɟ ɧɚ ɞɟɛɟɥɢɧɚɬɚ ɧɚ 100-200 m ɫɩɪɟɦɚ ɰɟɧɬɪɚɥɧɢɬɟ 
ɞɟɥɨɜɢ ɧɚ ȼɚɪɞɚɪɫɤɚɬɚ ɡɨɧɚ. Ⱦɨɦɢɧɚɧɬɟɧ ɥɢɬɨɥɨɲɤɢ ɱɥɟɧ ɧɚ ɥɢɬɨɡɨɧɚɬɚ ɫɟ 
ɤɨɧɝɥɨɦɟɪɚɬɢɬɟ, ɤɨɢ ɫɟ ɪɚɡɥɢɱɧɢ ɩɨ ɫɨɫɬɚɜ, ɜɨ ɡɚɜɢɫɧɨɫɬ ɨɞ ɬɨɚ ɩɪɟɤɭ ɤɨɢ 
ɩɨɫɬɚɪɢ ɮɨɪɦɚɰɢɢ ɫɟ ɪɚɡɜɢɟɧɢ. ȼɨ ɡɚɩɚɞɧɢɬɟ ɩɪɟɞɟɥɢ, ɫɩɪɟɦɚ ɤɨɧɬɚɤɬɨɬ ɫɨ 
ɉɟɥɚɝɨɧɫɤɢɨɬ ɦɚɫɢɜ ɢ ɢɫɬɨɱɧɢɬɟ ɩɪɟɞɟɥɢ (Ɇɨɱɚɪɧɢɤ-Ɋɚɞɚʃɟ, ɜɨ ɨɤɨɥɢɧɚɬɚ ɧɚ 
Шɬɢɩ) ɫɨɞɪɠɚɬ ɧɚʁɦɧɨɝɭ ɦɚɬɟɪɢʁɚɥ ɨɞ ɩɪɟɤɚɦɛɪɢɫɤɢɬɟ ɤɚɪɩɢ ɧɚ ɉɟɥɚɝɨɧɫɤɢɨɬ 
ɦɚɫɢɜ, ɨɞɧɨɫɧɨ ɧɚ ɋɪɩɫɤɨ-Ɇɚɤɟɞɨɧɫɤɢɨɬ ɦɚɫɢɜ ɢ ɨɞ ɩɚɥɟɨɡɨɢɫɤɢ ɤɚɪɩɢ, ɞɨɞɟɤɚ 
ɜɨ ɜɧɚɬɪɟɲɧɢɬɟ ɩɪɟɞɟɥɢ ɧɚ ȼɚɪɞɚɪɫɤɚɬɚ ɡɨɧɚ ɤɨɧɝɥɨɦɟɪɚɬɢɬɟ ɫɟ ɩɪɟɬɟɠɧɨ ɨɞ 




ɭɥɬɪɚɛɚɡɢɱɧɢ ɢ ɛɚɡɢɱɧɢ ɤɚɪɩɢ ɢ ɦɚɬɟɪɢʁɚɥ ɨɞ ɝɨɪɧɨʁɭɪɫɤɢɬɟ ɮɨɪɦɚɰɢɢ: ɛɚɡɚɥɬ-
ɪɨɠɧɚɱɤɚɬɚ, ɮɥɢɲɧɚɬɚ ɢ ɤɚɪɛɨɧɚɬɧɚɬɚ, ɤɚɤɨ ɢ ɨɞ ɝɨɪɧɨʁɭɪɫɤɢɬɟ ɝɪɚɧɢɬɨɢɞɢ 
(Ɇɨɱɚɪɧɢɤ - Шɬɢɩ). 
ɉɟɫɨɱɧɢɰɢɬɟ ɫɟ ɪɚɡɜɢɟɧɢ ɜɨ ɫɥɨɟɜɢ ɞɟɛɟɥɢ ɞɨ 1 m, ɫɟ ɫɦɟɧɭɜɚɚɬ ɫɨ 
ɤɨɧɝɥɨɦɟɪɚɬɢɬɟ ɢ ɭɱɟɫɬɜɭɜɚɚɬ ɫɨ ɨɤɨɥɭ 35 % ɜɨ ɜɤɭɩɧɚɬɚ ɦɚɫɚ ɧɚ ɥɢɬɨɡɨɧɚɬɚ. 
Ƚɥɢɧɰɢɬɟ ɢ ɜɚɪɨɜɧɢɰɢɬɟ ɫɟ ʁɚɜɭɜɚɚɬ ɜɨ ɬɟɧɤɢ ɩɪɨɫɥɨʁɤɢ, ɫɦɟɫɬɟɧɢ ɜɨ 
ɩɟɫɨɱɧɢɱɤɢɬɟ ɩɚɪɬɢɢ. 
Ɏɥɢɲɨɢɞɧɚɬɚ ɥɢɬɨɡɨɧɚ ɟ ɪɚɡɜɢɟɧɚ ɤɨɧɬɢɧɭɢɪɚɧɨ ɧɚɞ ɛɚɡɚɥɧɚɬɚ ɥɢɬɨɡɨɧɚ, 
ɱɢʁɚ ɞɟɛɟɥɢɧɚ  ɞɨɫɬɢɝɧɭɜɚ ɞɨ ɨɤɨɥɭ 1 200 m. Ʌɢɬɨɥɨɲɤɢ ɟ ɦɨɲɧɟ ɯɟɬɟɪɨɝɟɧɚ. 
ȼɨ ɧɟɚ ɞɨɦɢɧɢɪɚɚɬ ɩɟɫɨɱɧɢɰɢɬɟ ɢ ɝɥɢɧɢɬɟ (ɝɥɢɧɟɫɬɢ ɲɤɪɢɥɰɢ), ɚ ɩɨɫɥɚɛɨ ɫɟ 
ɡɚɫɬɚɩɟɧɢ ɢɧɬɪɚɫɟɪɢɫɤɢ ɤɨɧɝɥɨɦɟɪɚɬɢ, ɜɚɪɨɜɧɢɰɢ ɢ ɩɪɟɬɚɥɨɠɟɧɢ ɥɚɬɟɪɢɬɢ. 
Ɉɜɢɟ ɱɥɟɧɨɜɢ, ɫɨ ɩɨɫɬɟɩɟɧɢ ɩɪɟɨɞɢ, ɫɟ ɫɦɟɧɭɜɚɚɬ ɜɨ ɜɟɪɬɢɤɚɥɟɧ ɢ 
ɯɨɪɢɡɨɧɬɚɥɟɧ ɩɪɚɜɟɰ ɜɨ ɢɧɬɟɪɜɚɥɢ ɫɨ ɪɚɡɥɢɱɧɚ ɞɟɛɟɥɢɧɚ. Ɇɟѓɭɬɨɚ, ɜɨ 
ɜɧɚɬɪɟɲɧɢɬɟ ɞɟɥɨɜɢ ɧɚ ȼɚɪɞɚɪɫɤɚɬɚ ɡɨɧɚ ɫɟ ʁɚɜɭɜɚ ɢ ɪɢɬɦɢɱɤɨ ɫɦɟɧɭɜɚʃɟ ɧɚ 
ɱɥɟɧɨɜɢɬɟ, ɫɨ ɩɪɢɫɭɫɬɜɨ ɧɚ ɥɚɦɢɧɚɰɢʁɚ, ɝɪɚɞɚɰɢɨɧɚ ɫɥɨɟɜɢɬɨɫɬ ɢ ɛɪɚɧɭɜɚʃɟ 
ɧɚ ɫɥɨɟɜɢɬɟ, ɲɬɨ ɢ ɞɚɜɚ ɧɚ ɥɢɬɨɡɨɧɚɬɚ ɮɥɢɲɨɢɞɟɧ ɤɚɪɚɤɬɟɪ. 
Ʌɢɬɨɡɨɧɚɬɚ ɧɚ ɩɥɨɱɟɫɬɢ ɢ ɦɚɫɢɜɧɢ ɜɚɪɨɜɧɢɰɢ ɫɟ ʁɚɜɭɜɚ ɤɚɤɨ ɡɚɜɪɲɧɨ ɧɢɜɨ 
ɧɚ ɚɥɛ-ɰɟɧɨɦɚɧ-ɬɭɪɨɧɫɤɚɬɚ ɫɟɪɢʁɚ. ɉɪɟɬɫɬɚɜɟɧɚ ɟ ɩɪɟɬɟɠɧɨ ɫɨ ɩɥɨɱɟɫɬɢ ɢ 
ɦɚɫɢɜɧɢ ɜɚɪɨɜɧɢɰɢ, ɫɨ ɞɟɛɟɥɢɧɚ ɞɨ ɨɤɨɥɭ 250 m. ɂɫɬɚɬɚ ɤɨɧɤɨɪɞɚɧɬɧɨ ɥɟɠɢ 
ɩɪɟɤɭ ɝɥɢɧɰɢɬɟ (ɝɥɢɧɟɫɬɢ ɲɤɪɢɥɰɢ), ɚɥɟɜɪɨɥɢɬɢɬɟ ɢ ɩɪɟɬɚɥɨɠɟɧɢɬɟ ɥɚɬɟɪɢɬɢ, ɚ 
ɥɨɤɚɥɧɨ ɢ ɜɨ ɫɚɦɚɬɚ ɦɚɫɚ ɫɟ ʁɚɜɭɜɚɚɬ ɩɚɪɬɢɢ ɨɞ ɩɟɥɢɬɫɤɢ ɦɚɬɟɪɢʁɚɥ.  
Ⱥɥɛ-ɰɟɧɨɦɚɧɫɤɚɬɚ  ɢ ɬɭɪɨɧɫɤɚɬɚ ɫɬɚɪɨɫɬ (ɤɚʁ Ɇɨɱɚɪɧɢɤ - Шɬɢɩɫɤɨ) ɟ ɞɨɤɚɠɚɧɚ 
ɩɚɥɟɨɧɬɨɥɨɲɤɢ [17]. 
 
2.2. ɋɟɪɢјɚ ɧɚ ɫɟɧɨɧɫɤɢ ɮɥɢɲɧɢ ɢ ɤɚɪɛɨɧɚɬɧɢ ɫɟɞɢɦɟɧɬɢ 
 
Ɉɜɚɚ ɫɟɪɢʁɚ ɟ ɞɟɛɟɥɚ ɨɤɨɥɭ 2 300 m ɢ ɟ ɢɡɞɜɨɟɧɚ ɤɚɤɨ ɫɟɧɨɧɫɤɚ, ɛɟɡ 
ɧɚɬɚɦɨɲɧɨ ɛɢɨɫɬɪɚɬɢɝɪɚɮɫɤɨ ɪɚɫɱɥɟɧɭɜɚʃɟ. ɇɟʁɡɢɧɢɨɬ ɪɚɡɜɨʁ ɢ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɫɟ ɜɪɡɚɧɢ ɢɫɤɥɭɱɢɜɨ ɡɚ Ɂɚɩɚɞɧɚɬɚ ȼɚɪɞɚɪɫɤɚ ɫɭɛɡɨɧɚ, ɤɚɞɟ 
ɜɨ ɧɚʁɝɨɥɟɦ ɞɟɥ ɟ ɜɨ ɬɟɤɬɨɧɫɤɢ ɤɨɧɬɚɤɬ ɫɨ ɚɥɛ-ɰɟɧɨɦɚɧ-ɬɭɪɨɧɫɤɚɬɚ ɫɟɪɢʁɚ, ɧɨ ɧɚ 
ɦɟɫɬɚ ɩɪɟɤɭ ɬɭɪɨɧ ɥɟɠɢ ɫɨ ɛɚɡɚɥɧɢ ɤɨɧɝɥɨɦɟɪɚɬɢ ɢ ɫɟ ɫɦɟɬɚ ɞɟɤɚ ɨɞɧɨɫɨɬ ɟ 
ɬɪɚɧɫɝɪɟɫɢɜɟɧ (ɧɚ ɥɢɫɬɨɬ ɉɪɢɥɟɩ). ɋɟɧɨɧɫɤɚɬɚ ɫɟɪɢʁɚ ɢɦɚ ɩɪɨɞɨɥɠɟɧɢɟ ɤɚɤɨ 
ɤɨɧ ɋɁ (ɜɨ ɋɪɛɢʁɚ), ɬɚɤɚ ɢ ɤɨɧ Јɂ (ɜɨ Ƚɪɰɢʁɚ). ɋɥɢɱɧɨ ɧɚ ɩɨɞɨɥɧɚɬɚ (ɚɥɛ-
ɰɟɧɨɦɚɧ-ɬɭɪɨɧɫɤɚɬɚ) ɢ ɨɜɚɚ ɫɟɪɢʁɚ ɫɟ ɤɚɪɚɤɬɟɪɢɡɢɪɚ ɫɨ ɯɟɬɟɪɨɝɟɧ ɥɢɬɨɥɨɲɤɢ 
ɫɨɫɬɚɜ, ɜɨ ɤɨʁɚ, ɫɩɨɪɟɞ ɡɚɫɬɚɩɟɧɨɫɬɚ ɢ ɝɟɨɥɨɲɤɚɬɚ ɩɨɡɢɰɢʁɚ ɜɨ ɫɬɪɚɬɢɝɪɚɮɫɤɢɨɬ 
ɫɬɨɥɛ ɧɚ ɨɞɞɟɥɧɢɬɟ ɱɥɟɧɨɜɢ, ɫɟ ɢɡɞɜɨʁɭɜɚɚɬ ɬɪɢ ɫɭɩɟɪɩɨɡɢɰɢɨɧɢ ɥɢɬɨɥɨɲɤɢ 
ɧɢɜɨɚ (ɋɥɢɤɚ 3): 
- ɥɢɬɨɡɨɧɚ ɧɚ ɤɨɧɝɥɨɦɟɪɚɬɢ ɢ ɩɟɫɨɱɧɢɰɢ, 
- ɮɥɢɲɧɚ ɥɢɬɨɡɨɧɚ, 
- ɥɢɬɨɡɨɧɚ ɧɚ ɩɥɨɱɟɫɬɢ ɢ ɛɚɧɤɨɜɢɬɢ ɜɚɪɨɜɧɢɰɢ. 
 
Ʌɢɬɨɡɨɧɚɬɚ ɧɚ ɤɨɧɝɥɨɦɟɪɚɬɢ ɢ ɩɟɫɨɱɧɢɰɢ ɝɨ ɩɪɟɬɫɬɚɜɭɜɚ ɛɚɡɚɥɧɨɬɨ ɧɢɜɨ ɧɚ 
ɫɟɪɢʁɚɬɚ ɢ ɢɦɚ ɞɟɛɟɥɢɧɚ ɞɨ ɨɤɨɥɭ 700 m. ɉɪɟɬɫɬɚɜɟɧɚ ɟ ɫɨ ɛɪɟɱɨ-ɤɨɧɝɥɨɦɟɪɚɬɢ 
(ɨɤɨɥɭ 75 %), ɞɨɞɟɤɚ ɩɟɫɨɱɧɢɰɢɬɟ ɫɟ ɩɨɫɥɚɛɨ ɡɚɫɬɚɩɟɧɢ, ɚ ɥɨɤɚɥɧɨ ɫɟ 
ɫɦɟɧɭɜɚɚɬ ɫɨ ɝɥɢɧɰɢ ɢ ɜɚɪɨɜɧɢɰɢ. Ɋɚɫɩɪɨɫɬɪɚɧɟɬɚ ɟ ɞɨɥɠ ɡɚɩɚɞɧɢɨɬ ɪɚɛ ɧɚ 
ȼɚɪɞɚɪɫɤɚɬɚ ɡɨɧɚ ɫɨ ɦɚɥɢ ɩɪɟɤɢɧɢ, ɨɞ Ɇɚʁɞɚɧ, ɧɚ ɫɟɜɟɪ ɩɪɟɤɭ Ⱦɨɥɝɢ Ɋɢɞ, 




 ɋɥɢɤɚ 3. Ʌɢɬɨɫɬɪɚɬɢɝɪɚɮɫɤɢ ɫɬɨɥɛ ɧɚ ɫɟɧɨɧɫɤɚɬɚ ɫɟɪɢʁɚ 
1 - ɩɥɨɱɟɫɬɢ ɢ ɛɚɧɤɨɜɢɬɢ ɜɚɪɨɜɧɢɰɢ, 2 - ɮɥɢɲɨɢɞɧɚ ɥɢɬɨɡɨɧɚ, 
3 - ɤɨɧɝɥɨɦɟɪɚɬɢ ɢ ɩɟɫɨɱɧɢɰɢ. 
 
Ɏɥɢɲɧɚɬɚ ɥɢɬɨɡɨɧɚ ɟ ɞɟɛɟɥɚ ɨɤɨɥɭ 1 400 m. Ȼɚɡɚɥɧɢɬɟ ɧɢɜɨɚ ɫɟ ɢɡɝɪɚɞɟɧɢ 
ɨɞ ɤɨɧɝɥɨɦɟɪɚɬɢ, ɩɟɫɨɱɧɢɰɢ ɢ ɤɚɥɤɚɪɟɧɢɬɢ ɫɨ ɮɥɢɲɨɢɞɟɧ ɤɚɪɚɤɬɟɪ. ɉɨɫɥɟ 
ɚɤɭɦɭɥɚɰɢʁɚɬɚ ɧɚ ɨɜɢɟ ɝɪɭɛɨɤɥɚɫɬɢɱɧɢ ɫɟɞɢɦɟɧɬɢ ɞɨɲɥɨ ɞɨ ɩɪɨɞɥɚɛɨɱɭɜɚʃɟ 
ɧɚ ɛɚɫɟɧɨɬ ɢ ɪɚɡɜɨʁ ɧɚ ɬɢɩɢɱɧɚ ɮɥɢɲɧɚ ɥɢɬɨɡɨɧɚ, ɜɨ ɤɨʁɚ ɪɢɬɦɢɱɧɨ ɫɟ 
ɫɦɟɧɭɜɚɚɬ ɫɟɤɜɟɧɰɢ ɧɚ ɩɟɫɨɱɧɢɰɢ, ɝɥɢɧɰɢ, ɚɥɟɜɪɨɥɢɬɢ, ɥɚɩɨɪɨɜɢɬɢ ɜɚɪɨɜɧɢɰɢ 
ɢ ɜɚɪɨɜɧɢɰɢ, ɫɨ ɢɡɪɚɡɟɧɚ ɝɪɚɞɚɰɢɨɧɚ ɫɥɨɟɜɢɬɨɫɬ, ɥɚɦɢɧɚɰɢʁɚ ɢ ɬɪɚɝɢ ɧɚ 
ɛɪɚɧɭɜɚʃɟ. Ɉɜɚɚ ɥɢɬɨɡɨɧɚ ɟ ɪɚɡɜɢɟɧɚ ɜɨ Ƚɚɥɢɱɤɨ-Ⱥɪɧɢɱɤɢɨɬ ɝɪɚɛɟɧ (ɧɚ 
ɩɨɬɟɝɨɬ Ⱥɪɧɢɱɤɨ-ɐɪɧɚ Ɋɟɤɚ-Ƚɚɥɢɲɬɟ), ɨɞ ɤɚɞɟ ɩɪɨɞɨɥɠɭɜɚ ɤɨɧ ɋɁ ɩɪɟɤɭ ɫɟɥɚɬɚ 
ȼɭɫɢɥɰɢ, Ɏɨʁɧɢɰɚ, Ʉɪɚʁɧɢɰɢ, ɉɨɩɚɞɢʁɚ, Ɏɚɪɟɲ, ɞɨɥɢɧɚɬɚ ɧɚ ɪɟɤɚɬɚ Ɍɨɩɨɥɤɚ, ɞɨ 
ɫ. ȼɪɠɚɥɟ. ɂɫɬɚɬɚ ɟ ɪɚɫɩɪɨɫɬɪɚɧɟɬɚ ɜɨ ɞɜɚ ɢɡɨɥɢɪɚɧɢ ɛɥɨɤɚ ɢ ɧɚ ɋɤɨɩɫɤɚ ɐɪɧɚ 
Ƚɨɪɚ (ɫɟɜɟɪɨɡɚɩɚɞɧɨ ɨɞ ɫ. Ʉɭɱɟɜɢɲɬɟ, ɨɞɧɨɫɧɨ ɫɟɜɟɪɧɨ ɨɞ ɫ. Ɇɚɬɟʁɱɟ). 
Ʌɢɬɨɡɨɧɚɬɚ ɧɚ ɩɥɨɱɟɫɬɢ ɢ ɛɚɧɤɨɜɢɬɢ ɜɚɪɨɜɧɢɰɢ ɟ ɞɟɛɟɥɚ ɨɤɨɥɭ 200 m ɢ ɝɨ 
ɩɪɟɬɫɬɚɜɭɜɚ ɧɚʁɝɨɪɧɨɬɨ ɧɢɜɨ ɧɚ ɫɟɧɨɧɫɤɚɬɚ ɫɟɪɢʁɚ. ɂɫɬɚɬɚ ɟ ɩɪɟɬɫɬɚɜɟɧɚ ɫɨ 
ɫɢɜɢ ɞɨ ɪɨɡɟɧɢɤɚɜɢ ɜɚɪɨɜɧɢɰɢ, ɫɨ ɩɪɟɨɞɢ ɜɨ ɤɚɪɛɨɧɚɬɧɢ ɩɟɫɨɱɧɢɰɢ ɢ 
ɤɨɧɝɥɨɦɟɪɚɬɢ. ɉɚɥɟɨɧɬɨɥɨɲɤɢ ɟ ɨɞɪɟɞɟɧɚ ɤɚɤɨ ɫɚɧɬɨɧ-ɦɚɫɬɪɢɯɬ. Ɉɜɚɚ 
ɥɢɬɨɡɨɧɚ ɟ ɪɚɫɩɪɨɫɬɪɚɧɟɬɚ ɝɥɚɜɧɨ ɜɨ ʁɭɠɧɢɨɬ ɞɟɥ ɧɚ Ɂɚɩɚɞɧɚɬɚ ȼɚɪɞɚɪɫɤɚ 
ɫɭɛɡɨɧɚ, ɜɨ ɞɜɟ ɢɡɨɥɢɪɚɧɢ ɡɨɧɢ. ɉɪɜɚɬɚ ɫɟ ɩɪɬɟɝɚ ɨɞ ȼɢɬɨɥɲɬɟ ɞɨ ɞɨɥɢɧɚɬɚ ɧɚ 
ɪɟɤɚɬɚ Ɋɚɟɰ, ɚ ɜɬɨɪɚɬɚ ɨɞ ɫ. Ⱥɪɧɢɱɤɨ, ɩɪɟɤɭ ɫ. Ƚɚɥɢɲɬɟ ɢ Ɇɪɚɦɨɪ,  ɡɚɜɪɲɭɜɚ 
ɢɫɬɨ ɬɚɤɚ ɞɨ ɞɨɥɢɧɚɬɚ ɧɚ ɪɟɤɚɬɚ Ɋɚɟɰ. ȼɨ ɩɨɦɚɥɢ ɦɚɫɢ ɫɟ ʁɚɜɭɜɚ ɢ ɤɨɧ ɫɟɜɟɪ, 








ȼɨ ȼɚɪɞɚɪɫɤɚɬɚ ɡɨɧɚ ɲɢɪɨɤɨ ɫɟ ɪɚɫɩɪɨɫɬɪɚɧɟɬɢ ɤɪɟɞɧɢɬɟ ɫɟɞɢɦɟɧɬɢ, ɤɨɢ ɫɨ 
ɩɨɫɬɤɪɟɞɧɚɬɚ ɬɟɤɬɨɧɢɤɚ ɫɟ ɫɟɝɦɟɧɬɢɪɚɧɢ ɜɨ ɧɟɤɨɥɤɭ ɥɨɧɝɢɬɭɞɢɧɚɥɧɢ 
ɢɡɞɨɥɠɟɧɢ ɡɨɧɢ. ɇɚ ɩɨɜɟќɟ ɥɨɤɚɥɢɬɟɬɢ ɟ ɫɨɱɭɜɚɧɚ ɩɪɢɦɚɪɧɚɬɚ ɬɪɚɧɫɝɪɟɫɢɜɧɚ 
ɩɨɥɨɠɛɚ ɧɚ ɤɪɟɞɧɢɬɟ ɫɟɞɢɦɟɧɬɢ ɩɪɟɤɭ ɩɨɫɬɚɪɢɬɟ ɤɨɦɩɥɟɤɫɢ, ɚ ɧɚ ɧɟɤɨɢ 
ɥɨɤɚɥɢɬɟɬɢ ɤɨɧɬɚɤɬɨɬ ɧɚ ɤɪɟɞɧɢɬɟ ɫɟɞɢɦɟɧɬɢ ɫɨ ɨɤɨɥɧɢɬɟ ɤɚɪɩɢ ɟ ɬɟɤɬɨɧɫɤɢ. 
ȼɪɡ ɨɫɧɨɜɚ ɧɚ ɥɢɬɨɫɬɪɚɬɢɝɪɚɮɫɤɢɬɟ ɤɚɪɚɤɬɟɪɢɫɬɢɥɢ ɢ ɩɚɥɟɨɧɬɨɥɨɲɤɢɬɟ 
ɩɨɞɚɬɨɰɢ, ɤɪɟɞɧɢɬɟ ɫɟɞɢɦɟɧɬɢ ɜɨ ȼɚɪɞɚɪɫɤɚɬɚ ɡɨɧɚ ɫɟ ɢɡɞɜɨɟɧɢ ɧɚ ɞɜɟ 
ɥɢɬɨɥɨɲɤɢ ɯɟɬɟɪɨɝɟɧɢ ɫɟɪɢɢ:  
- ɚɥɛ-ɰɟɧɨɦɚɧ-ɬɭɪɨɧɫɤɚ ɫɟɪɢʁɚ, ɫɨ ɞɟɛɟɥɢɧɚ ɨɤɨɥɭ 2 000 m, ɜɨ ɤɨʁɚ ɫɟ 
ɢɡɞɜɨɟɧɢ ɬɪɢ ɥɢɬɨɡɨɧɢ: ɥɢɬɨɡɨɧɚ ɧɚ ɛɚɡɚɥɧɢ ɤɨɧɝɥɨɦɟɪɚɬɢ ɢ ɩɟɫɨɱɧɢɰɢ ɫɨ 
ɝɥɢɧɰɢ ɢ ɜɚɪɨɜɧɢɰɢ, ɮɥɢɲɨɢɞɧɚ ɥɢɬɨɡɨɧɚ ɢ ɥɢɬɨɡɨɧɚ ɧɚ ɩɥɨɱɟɫɬɢ ɢ ɦɚɫɢɜɧɢ 
ɜɚɪɨɜɧɢɰɢ. 
- ɫɟɧɨɧɫɤɚ ɫɟɪɢʁɚ, ɫɨ ɞɟɛɟɥɢɧɚ ɨɤɨɥɭ 2 300 m, ɜɨ ɤɨʁɚ ɫɟ ɢɡɞɜɨɟɧɢ ɬɪɢ 
ɥɢɬɨɥɨɲɤɢ ɧɢɜɨɚ: ɥɢɬɨɡɨɧɚ ɧɚ ɤɨɧɝɥɨɦɟɪɚɬɢ ɢ ɩɟɫɨɱɧɢɰɢ, ɮɥɢɲɧɚ ɥɢɬɨɡɨɧɚ ɢ 
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